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mm^] mmm 

mm^m^(Dmmmmmm^Km':^^^xmm(Dm^£^m 1,^2 (Dm^^m^ 

im^ms] ffffami , ii2(DM#®fi«>^)^svNic9 0" 

i^x^(Dmm^tizmmm2(Dm^^MV7htim2<D-^y-:fvy'^m^ii. mm 
tmmmi, m2(D'^y:rvy':fmmxmcm*)72^t.n^m^ii^mmmm-i^x 
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tan 1 <Dwmm^o)W^m^t.^mmmm.-t^m 3 o^mmmMm^t, mmm 2 

3 il #iS: i: § If 4 f3«(7) P L L mg&o 

y^-r^>^Ttrrfa^i, ^2cD^#$:^u^2it^ 

r i: 5: #m i: f S It^:^ 8 ta^cD P L L [lIiS&<. . 

[11^:510] tuia^i, m2iBi:-'a-'mz(j^mwmMmm%. oRias&ic 

3 ^ #M -5 it*:^ 5 fa«® P L L Illli5&„ 

[ff^3gll] t&ia^l, ||2^J:r>'^3®*&^llIli^li, ^U^y^^n^y 

3 ^ 5: #m i" 5 ta^cZ) P L L HIS&o 

[ft^^l 2] frfsB^U y y'U y75)'^'D§i[:7 U ^y y^n ^y 
-511^^1 lfa«®P L LMo 

S . tuiB^3^#IS(D m;tfM#ic L ^ □ ^y ^ fg-^ -5 P L 
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mtmm^<Dmmmmmm'^izm':5\^^xm^o)mrj:^m 1.^2 <Dm^^m^ 
mmm^m^m^xn^ $ ti mmm 1 , ^ 2 ©m-^ mmAtim^ mm l 
fdm^ t ^ wsmmm l t '^(D'iikwmmizm-3^^xmmnm^<Dnmmmmm^(D 

[^^^14] mnmi, ^2(7)m^t)^^uv ^m^x$>^ 

[^^^16] mmmmm^a^mmit. mmA±im^izmmLx^(Dmm 
^ t. izmmm 1 (^m^^m u Ti^tim 1 ©i^- > :^ u > t. . tufaA:^^-^ iz m 
mi^x^(Dmm:^inzmmm2(Dm^^m''j72.ti^2(Dvy^vy^m^ii. m 
mmi, ^2(D-^y:fvy';fmmxm^j7At.tit=.m^^uwL. "ea^uwLt^m 
^^taiH^i . ^2(D-^y^vy^m^xmz-m^)7ht.ti^m^t.^mmmnb 
x^(DmM'^mzm':3\>^xmm^i<7)mmmmmm^t.r=.imt&m2(Dmmm.u 
mm^^m^-t ^ mm n p >y ^ ^ ^ 
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[0 0 0 1] 

:$i^mit. PLL(phase locked loop;^tgn ^)|1I1^J3 J: tJf^jlfiS 

[0 0 0 2] 

mmi. M^ffi (PD) lai^i 0 1 ^j:zj^mmm^m (fd) [aj?&i o 2 

[0 0 0 3] 

$feT, M?«^mimii^ 1 0 2 ^C^V^T, Ai7##D AT Ah^'n «y i^ft-^ (I 
CLK, QCLK) iKDmrnmitm^no. ^LT, ^®i:b«elg:^^CS^^^T^ 

.^-i;;j<>y (CP) 10 4 J3J:t>*;i/-^>'>r los/rurvco (« 

1 0 6 (Dmmm^ u y ^ V c o c LK<Dmm^mm^ ^ z tic 
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^m(D^mmmmizB\^72,ti. m. ^uy^m^ hclk, qclk) 

It. ^n^y ^|§^t|l 0 7^CfeV^T. YCO 1 0 6(D^mM^&WC^Uy ^YCO 
[0 0 0 4] 

mz. -fii^S^miill^i 0 uc^VAT, A:dfi-i-D AT Ai: VCO 1 0 6CDf§ig 
VNTf=--V--i/'3j<>^|lIl^l 0 3 feJ:t>*;i/->^7-i';i/^ l O 5 §::r^LTVCO 1 0 
AT A(D^miZMi^XVCO 1 0 6 (DmMMll&Wi^ n v ^ Y C O C L K(D&^^ 
[0 0 0 5] 

P L L[lIj^{C^V^T, M?«i:biilSI?&l 0 2 il LT, t^^jf^, 0 1 2 
[0 0 0 6] 

T&fe, ^r-eii, N RZ (non-return-to-zero;#^if D^lli)?g^?^CO^V 

^^^10 77:'l±, VCQ 1 0 6C0^|gM?^gS:^n^y^VCOCLK?:, m^O) 
^Mi:bl/n n=l) T'^Mi--2> ^ j: o T n-y ^>©# I C L 

KA^, ^^rtl^rGO" 'K^i>>>' h-r-5>3i:fCj;oT^^n>y^M#QCLK;^)'J-e 
4x^tl#^tl, ^tl^^n^y ^M-t I CLK, QC L KMMiS[i:t:i«IlIi?& 1 0 2 

[0 0 0 7] 

NRZM?^(Z)AijfB#DATA:^)^#;i<bn^f'-^A;^5§§^l 1 Ht. 
D-FF (DM^U >y y^^'n^y:;^) 112<Z)D (t"-^) A:hi^^izmm^n^ 

tt^iz. Ex-oR (mmmmmm) ^-hi i zo-ijo^Kii^^AK-mm 

$4^Tv^^„ ^ n y^m^ I C L K}^'^^;^ e^ti^ I C LKA;^j>^^ 114 

liAND'^f- h 1 1 6, I 1 7 <D^-:&(DAtl^^Aizmm-^ti. 
QCLK7&'^#X.^4x-5QCLKAi75^^^1 1 5t±AND>f- hllS, 117® 
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[0 0 0 8] 

AND>!f-hll6, 1 1 7(D#ffiiJi^^tt, D-FF118, 119CD#D 
A;^^^^■^Cg^M$tlTV^-5, rtl^D- F F 1 1 8, 119 (D^C L K (^Uy 
^) A;tri^^fctj:, EX-OR>!f- M i 3®ffl;^J^^;b'^g^^^$tlTv^-g>„ D- 
FF118, 1 1 9 ®#Qm;/75§g^«D- F F 1 2 0, 1 2 1 ®:g-D A;dj^^^{C 
g^MStl, Z.tie>D- F F 1 2 0, 1 2 1 ®:g-Qffi;^Ji^^^l±D-F F 1 2 2, 1 
2 3 ®#DAiJ^^^{Cg^^3tlTVN-g). ^fc, D- F F 1 1 2 ^ j:t>'D- F F 1 
2 0—1 2 3 ®#CL Kigali, I CLKAiJj^-7-1 1 4 tC^M^ tlT V^^„ 
[0 0 0 9] 

D - F F 1 2 2(Z)Qffi:^j^^li, AND^;''- h 1 2 4 ® — 7^ ® A;t;3§g^A {Cg^ 
ic$tlTV\-g)c D- F F 1 2 3 ®Qffi:di^^«, A N D >f - h 1 2 5 ©ffi;^"® A 
:^^^B^C^^$tlTV^S, D-FF 1 2 0 ® Q ?3 A N D>^f- h 

1 2 5(Z)— ;5'®A;t?J^^AfC^^$tl, D- F F 1 2 1 (D Q tC A 

NDy- h 1 2 4 ®fffi:^<Z)A:^7S§g^B fCg^M3tlTVN-g>o ^bT, AND>^f-h 
1 2 4, 1 2 5<Z)#m:tf3S^tt, llIlS&m;^j5^^^1 2 6, 1 2 7 {C-etl^tlg?M$ 

[0 0 10] 

J&fe, AND>if- h 1 2 A-fy-^^lt'tCDHiiim-^tLX. ElllCOVCOlOe 

(Dmmmum.^Tif ^:^\^izum-r^ DOWN A ;i7.m^t)^miii^n. AND>!f 
-M 2 5^-^i^it^(Dti!,±imniiLx±tmmMmm^±^f^:^\^icmm^^u 

p/NVi/x^-^jb^^ffi^ti-So ^LX. DOWN7\°;i/y^>M#fei:t>*uP7\°;i/ 

mmmti^'f'i 2 6, 127 $::rrLTigii 1 (D^^-'V:^y:fmmi 0 4/\ 

[0011] 

mz. ±mm^<Dmm^^iiim^(Dm^mmz^\^^x. 01 3®^5f-r 
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(a) ~ (o) |lI12(Z)#y-K (a) - (o) (Dmm^'tn^tl^LX^^ 

So 

[0012] 

^ U^y ^m^l ChK (a) It, Ol:il'b±t/^^r "H" U^JV 

«{C, mmt A, t 8, t 1 2, -"e3i-^±;«)'!U, 6, t 1 0, -T^^ 

rtt^^o r<Z)^ □ V^\t^ ICLK(a){i, ICL KA;^^^ 114 ^^\^X 
AND>!f-hll6, 1 1 7(Z)#— ^(Z)A;d^^A}C#t*&$tl-5hh%{C, D- 
FF 1 1 2fej:tJ^D-FF 12 0^-12 3 (Z)#C L Ks^^tC-gtMS = 
[0 0 13] 

i^D^y^##ICLK (a) {CMLT, U >y d^'fi-^Q C L K (b) 1*9 0° 

J5it)t.> ^Mt 1, t 5, t 9, -Tiit.iy^'^oT "H" i//<;i/{c^y, ^Mt 
3, t 7, til, -xtL^yif'-^x "L" ix'^;b{c^'-5= :i(D^uv ^m^Q 

CLK (b) {i, QCLKAiJj^^^l 1 5 ^ifrhXAND^- h 1 1 6, 117 

®#ff&:&(Z)Aiji^^B iz^^-^n^o 

[0014] 

AND^'- h 1 1 6li, ^Uv^m^l CLK (a) ^ n ^M#Q C L K 

(b) ilCDM^&il'S^ilTb^^, rtie>^n^y^'®#ICLK, QCLKjO'J^ 
(c "H" U'^;i/i:;^fcS«ir^, BP*>^Mt i-t 2(Dmm. ^Mt 5~t 6®iir^ 
, ^Mt 9-11 0(Z)iiWr\ (c) "H" i/^;i/^i;&s. ^ti 

fip-^^Mt 0~t l,^Mt 2~t 5<Z)Sgra, ^Mt 6-t 9 ®»! 

ra, ^Mt io~t 1 2c^Sgra"ei^> .mij'fS# (c) "L" L/^;i/h7^So 

[0 0 15] 

— AND^- h 1 1 7ti, ^Uv^it^l CLK (a) ®>K^^n-/^'ft 
# I C L KXil ^ n ^ff-^QC L K (b) hCDt^Mm.^ t ^ ^ iLti^i^. 
^□^y ^-^-^I CLKX, QCLK;i)^^^tC "H" \yK)ht.tj:^mm.m%mmt 

2 ~ 1 3 ©lira, 1 6 ~ 1 7 (Dmm, 1 1 o ~ 1 1 1 a^mmx, -e® m 

tim^ (d) "H" ^tiJ=^^®«IW, fiPt>^Mt 0- 1 2, ^ 
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Mt 3~t 6(Dmm. ^Mt 7~t 1 o(Dmm. ^mt i i&.^(Dmmvit. m 

i^m-n- (d) it "L" UKjlt^Jt^o 
[0 0 16] 

0 1 3®^-f ^ >'^'*5^^- ^^C^V^T, ffi;^J## (c) (D "H" l//<;i/(Z)«ir^ 
?:SBP^A, (d) (Z) "H" l//^;b(Z)»IP^$:«!P4B^^tl€4lfH-rc 

[0 0 17] 

NRZcoAijfg-^DATA (f ) {i, T'-^A;t;l^^i i i ^ifrLxm. 

EX-OR>f- h 1 1 3(D-:^0XJj^^AiZ^.^^n^tt%iZ, D-F 
F 1 1 2(DDA;di^^^{C#fc^$tl-5o D-FF112li, ^Uy^m^ICLK 
(a) (Z)i£t>_t/^)'Jy ^ >^''"eDA:dj^^<Z)A:^jMJ^® "H" ly^JlX "L" 
U^?V^m^)j2<ti\ Z.(Dm^. WJt OT-tiA^^-fg-^D AT A (f) ff^ "H" b 

So 

[0 0 18] 

^fe, ^Mt ii:t 2(Z)ra"eA:^##DAT A (f) ^^^-fbL, ^©S'fS*':;^ 
eL/TV^S^:i:;^^e3, r^CD^n^y ^^#-^1 CLK (a) (DxL-^±t/^i) ^4 
t4-ett, "L" l^/><;i/(:DA:d'e-^D ATA (f) Sr^Uii^^, ^®Qm:^## 

(e) y^)'^^"L" U^MZfji^. -^fbiZ. mMit 6 tt 7 (DmX'AtJm-^DAT A 

(f) (Dm^timms,m.Lx^^^zt.tf^^. ^^(d^ ^m^i clk (a) © 

iL-^^f)^^) ^4 ^y^t 8X "H" bK;L/(7)A:^J'©-^D AT A (f ) (D "H" b 
^®Qffi;dM# ( e ) jb'^ "H" ^tlJS^I^rat 
1 2tXit. Z(D "H" Ll^i-t-2> = 

[0019] 

3®D-FF1 1 2CDQm:dM# (e) ii. EX-OR^- h 1 1 3 CD«(Z) 
A^SS^BlC-gi^^^^X, X-O Ry- h 1 1 3 ^CfeV^T, -e^-^^C^AiJ. 

^^A}C#fc$&$n-g)Aijfg#DATA (f) i:CDgmS^|^gi^O^I^*^^rft)tlSo 
EX-OR>f- h 1 1 3(Dffii7M# (g) tt. EI 1 3 CD^-f ^ i/^''^ 

^_ j. ^(-^ ^^it i^t 2(Dmm^(DA:bm^DAT A (f) 

(^;K^^{C "L" "H" lyKjViZM^L. D-FFl 12®QmiJ'fi 
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(e) t)"^ "L" ly^^Vicm^-t^mmt 4V "L" l//<;i//\^^"r 
[0 0 2 0] 

:i®^Mt 4 ^^^A:^'fB#DAT A (f) (DT'-'^Km.mmO)^. EX-OR 
y-hl I3®aiij^^ (g) "L" ^LT, t 

6 i: t 7(Z)P^T'AiJ^-^D ATA (f) iS^KW.-t^h. ^(D^m.^ 4 ^ y ^X^ E 
X-OR'^f-hl i3(Dmijm^ is) it "L" "H" L//^;b/\^# 

[0 0 2 1] 

isVNT, mmt 8fC;^^t, D-FF 1 1 2©Qm:^;fB# (e) t)"^ " L " 

"H" V^JVlzm^'t^(DX. A*M#DATA (f) ® "H" UK^lt. 

^®Qffii7'©# (e) ® "H" ly^Jvt(Dmm^mmm'Mni^^ft^n^^ilx% 

■etlJi^l^(Z)^M t 8~t 1 2 (Z)Si^^^CfeV^Tii, EX-OR>^- h 113 ©ffi^^J 

(g) ^^;^^i^'f[:L'&v^„ 

[0 0 2 2] 

AND>:f-Mi6, 1 n (D^m:bm^ dc) , (d) li, r^m®D- f f 

118, 1 1 9 (^)#DA:^Ji^d^JC#fc|&$tl^o D- F F 1 1 8, 1 1 9 E X 
-OR>!f- h 1 1 3(Dm:hm^ (g) $:CLKA:di:LTfeU, rcD^^n^y^^t 

(h) , (k) hLT^ffifSo 
[0 0 2 3] 

r.^X. EX-OR>y'- Ml S(7y{i!,±im^ (g) ti^mmt l~t 2©^P^T' 
^®iiP^T'liAND>!f- h 1 1 6(Z)ffi:^7>fg# (c) "H" 
, AND^- h 1 1 7®ffli;M-^ (d) tf^ " L " D - F F 1 

1 8(DQli!,tim^ (h) "H" l^/<;b{C, D- F F 1 1 9 ®Qmijfs# (k) 
"L" \y^}HZt£^^ 
[0 0 2 4] 

EX-OR^If-hl 13(Dm:;0'fi# (g) tiWZ "L" U^JVf^^ "H" UK, 
;KCS^-r^^'f ^ ^Mt 6~t 7(D»gP^lC^lt'5A;tyfI-^DATA ( 
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c) tf^ "L" AND>f-hl 1 7<Dm:f7^^ (d) ii^ "H" U^JVX^$> 

•§>*^^, D-FFl 1 8®QmiJ^t-t (h) t)"^ "H" l//^;!/*^^) "L" L//^;i/(C 
D-FFl 1 9 ©QKij-ft-^ (k) Tb'^ "L" l/K;Vi^^it> " H" \yK)HZ 

[0 0 2 5] 

3tl?>D- F F 1 1 8, 1 1 9 ®#QmijfB# (h) , (k)l±D-FF12 
0, I 2 KD^DXtli^^iZ'^m^tl^o D-FF120, 121 li, ^ U ^ 
m^lCLK (a) $:CLKA*^ LTiSU, ^(Z)?^?^®A^t.±7b^ U ^ ^ ^ > ^ 

-r^ y^mmMt ^(Dil^(DD-F F 1 1 BCDQmij'fg-^ (h) " 

H" D-F F 1 1 9 ©Qffi;d>@# (k) " L " U^;i/T'fe § D 

-F F 1 2 OCDQmtim'^ ( i ) "H" 1//<;HC, D-F F 1 2 1 (DQmtliS 
( 1) li "L" l/^;i/{C:^eo 
[0 0 2 6] 

^U-j I C L K ( a ) <D?k(DiL^±t>^ U ^ ^ > t 8 1?^ U , 

Z:®i:^CDD-FFl 1 8 (Z)Qm;^## (h) "L" U^J\yX$>^(DV. D- 
FF 1 2 0CDQm;^7## (i) It " L" U^JVlZM^L. t;tD-FF119® 
Qffi;d#-^ (k) ti^ "H" l//<;i/-e^^CD-e, D- F F 1 2 1 (DQmtim^ ( 1 

) "H" uKjvizm^ir^:. ^bT, rti^Qm:^^-^ (i) , (i) (D^u 

^Jlit. ^Mt 1 2 ^T'*iJ^$tl-5<. 
[0 0 2 7] 

D-FFl 2 0, 1 2 1 <7)#Qm;^fg# ( i ) , ( 1) D - F F 1 2 

2, 1 2 3 (7)#DA;d^^lC-^*&$4x-5= :i tl ^ D - F F 1 2 2 , 1 2 3 ^ 
□ >y^#-^ICLK (a) $:CLKA;f;^bT^y, -^•©MJ^CDiZ-bJlT!)'^ U ^ >f 
^ >^-'"eDA;t^M?^&^Ujiitfo r3T% CLK (a) ®Sr*>± 

;«)\'U ^ >^^tt^Mt 8T'&';, Z:®^.^,T'(Z)D- F F 1 2 0, 12lCDQm 

±im-^ (i) , (1) i:ic/j:U, -^(Dmm. d-ffi 

2 2(Z)Qm;d^-^ ( j ) it "H" l/^;b{C, D-FFl 2 3 C?)Qm*^f# (m) 
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[0 0 2 8] 

^n>y^ff#iCLK (a) mkiziL-h±ti^^^^^y'^itmMti2v&v 

, ^(D^^ ^y^ifViDD-F F 1 2 0®Qffi;dfi# (i) ti"^ "L" I/KJV^ D- 
FF 1 2 l(Z)Qai:OM-^ (1) "H" l^^;i/T'^'5 7b^e>, D-FFl 22(Z)Q 
ffiijM-^ (j) « "H" U^JVf}^^ "L" l//<;i/lC, D-F F 1 2 3(^Qm:^J# 
# (m) \t "L" "H" l//<;i/tC^tl^tl^#t- -So 

[0 0 2 9] 

D-FF 1 2 2®Qffi:^## ( j ) it. AND>!f- h 1 2 4 (Z) AiJ^S^ A JC-^ 
^^n^o AND>!f- h 1 2 4 ©AiJ^gg^BfCli, D - F F 1 2 1 ® Q mi;^-^ 
(1) rtllCd:U. AND>;f- h 1 2 4 (n) T'&-& 

DOWNA;i/>(.#-^tj:, ^Mt 4-eD-FF12 1 ®Qm:d'fi-^ ( 1 ) ti^ " L " 
U/<;i/{cM#'^-g>(D-e "L" U'^;i/(C-7^ U> 8 lCJSi-2> i:D- F F 1 2 1 , 

1 2 2(D#Qmij'fB# (1) , (j) ti^mz "H" U'/<;i/{CM#t--g>(Z)T' "H" 

[0 0 3 0] 

^fe, MJ t 1 2 tCJ&^i:, D- F F 1 2 1 ®QffiiJ>fS-^ ( 1 ) ® 

"H" ^T'fe-g)75)^, D - F F 1 2 2 (Z) Q ( j ) ® l^'^ 

"H" "L" l/^;i/{C^#-r-5®-e, AND>!f- h i 2 4 

M# (n) , fi|lt)DOWN/NVb:^M#tt "H" UK;!/:^^^ "L" u^jvizm^-t 

[0 0 3 1 ] 

-15. D- F F 1 2 3 (Z)Qffi;dM# (m) it. AND^f- M 2 5 (Z) AiJ^^" 
BtC-et^^tl^o AND>f- h 1 2 5 <Z)A;dj^^A(C«, D - F F 1 2 0 (Z) Q ffi 

(i) *^#^*&$tl-So rtL{CJ:U, AND>!f- M 2 5(Z)ffi:;0fg# (o) 
T-fe-SU P/NVl/X-g-^ti, ^Mt 8r'D-F F 1 2 0, 1 2 3 (D#Q m:^JM-^ ( 

i) , (m) f>miz "L" i//^;i/{cS^-rs(Z)T' "L" i//<;bi:?&s„ ^fe, ^ 

Mtl2 (C7S:^^, D- F F 1 2 3 ®Qm;^jm-^ (m) A'J "H" l/^;i/{C^#'t 
D- F F 1 2 0 (Z)Qm;tf## (i) " L " U/<;i/T'^^®T', AND>!f 
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- M 2 5(7)miJ«# (o) it "L" u^jv^mw^^o 

[0 0 3 2] 

D AT A^>f(:^,^,^CJ3V^T (ICLK, QCLK) = (0, 1) ^-^y^^Jy-^f 
L7t^(Z)r^®DAT A^>fl:^,^,T' (1. 1) $:i^>yU >yt--5i:, ^n^y^# 

(Z)DATA^>fL#,CZ)ra{Cm (mlittS(Z)^t5C) l^'^V h ©t'- ^ *^#^^'r -5 il, 3 
(Dm(D ^ U V if 1 C LKtim-!^-r^;bJ^AT#^Et--g>:r illC^-g)*^?). ^ n 
^##1 CLK(Z)M?'^l5c$:]S<t--2>;t«?). U P D S ^ 
{C ;^ -5 „ 

[0 0 3 3] 

^fe. fe^D AT A^^fc^,^jCi3V>T (ICLK, QCLK) = (0, 1)5: 
■9->>''U >yL;t^(D7^®D AT A^fb^,^,T' (0, 0) ^ U > ^-^-5 h 

, ^D-y^fi-^I CLK® lMSl?r9'®;R$®DOWN/\°;i/>^^-^$:miJ-r'2>= f 
2 -D®D AT A^>fl:.^,®r^{Cni' (m' \%^M<Dmm VO^'r 

-^iy^^^-t^h. r(Z)r^(Z)^n^y^'fg#i CLKttm' -^--r ^;i/J2^_h#^t-^ 

[0 0 3 4] 

^uv^ I c L K x±m^ DAT A(Dm'<mii:f^%±\z-n. hx\^^t.^ 

tt, (0, 0), (0, 1), (1, 0) (1, 1) (D^^-tM-^-kU AT Amt 

'mA'V'^y^^)y^\^mn. uPA;bX'^-^, d own A;^^'®#(Z)>'N°;i/Xtt56 

[0 0 3 5] 

3®c}:e)tC, AND'^f- h 1 2 4 (Dm:d^t-^ (n) D O WN b 
*fcAND>!f- M 2 5(Z)m;dfS-^ (o) ?:U P/\°;i/^^f UT, mil 

(D^^-v-i^y-^^m^i 0 Aiz^^^-t^o ^UT, mejDowNXup/wi/y^ 
M#{CckoT^^^-v-i;>'*?>yiiIS&i 0 4 ^®m;dS^$:^?t'ft: ( 

MSS) -r-artT', ;L'->^:7^';1/^ 1 0 5 $:^LTVCO 1 0 6®f[I^affi^l§ 
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[0 0 3 6] 

Je^±^C^V^T^d:, Ai^m^BATA^^ay^m-^ (ICLK, QCLK) 0) 
T^^-7^^i:b$:^tl^tll 0 0%, 5 0%t.l^Xmmm^mm^l O ZCDWji^^ 
mmvr^o LA^LjS:*'^^, #{C^®#;&^ncJ3VNT«, EII 4 (b) , (c) 

Tb'^Mi&f^t-e orig-KA^^-g.^ Ell 5{c, ^*rL-^>rM®^'g>^-^c^<57 n ^ I C 

LK, QC LKfeJ:af>ej^>ft#D AT A(Z)#M0^^-ro 
[0 0 3 7] 

*T'^ n y^m^ I C L Ki:^ n ^^^-^QC LK(Z)'fil$:-9->^'; >^*L/TVNe 

(Z)T% M?^iS:*^^±^c-'ifi:LT^.^-&^, 01 3 (c^/^Sbfe^Mt 2 t 3®«ira 

(5Di^>^U n >y I C LK*^ "0" . ^ D ^##Q C L K " 

1" T'feU, *7^r^(DD AT A^>fb,^,t 6ht KDmx^oy'^yzf y ^m\t^ u 

^y^W-^I CLK^^ "0" , n ^y ^^#QC LK*^ " 1 " , ^^iC^MtlO 

iit 1 1 (Z)K(cDATA^'fb.^,*^#^-r'5i:-t'5ii, ^(D-9->yu i/^-fitli^li 
U^n-/^M-^I CLK7b> "0" , ^n^y^>®#QCLK:^)^ "1" il^U, 3o 

[0 0 3 8] 

K^m^'D AT Aftm^. T^n. ^ irfc^^j'^M'Si ^ >r ^ > 
^5:^1-01 5®^ -f ^ 5^ -V- h*^e50.Se>*^^=l:e)tC, ^n^y^''©-^! CL 
K$:9 0° '&^M@L7t%®;^)'^^D^y^fi#QCLK-efeU, ^tilc^LTA;^ 
M#D ATA®7=-*^--r^'i:fcA^:^^<^U. ^(Z) "H" li^-y t>:$3^i|(S:^)^ 

^uv^m^l CLKCOMSHJ: U=fe:^^VA:^-^, «J t 1 i: t 2raTAiJM#D 
AT A7t)^iJt)_h7b'^-5 ^1, :iCDitt)±A^Ux^y t^-e^^'n^y ^"©-^1 C LK® l//^ 
;Vt>^ "1" , ^ n ^y ^-©-^QC L K(Z) l^K;i/7b^ "1" Trfe-So 
[0 0 3 9] 

?i^{C, A:d'©#DATA(Di£t)T*'^UX>y 7 i: t 8(^P^^Cfe^^T«, 
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^m^l CLK, QC LK® l^^;b*'^^^{C "0" il^U, X±im^DAT A(D 

^y^ynii (1. 1) -fy^^ (0, 0) i:ML/Tb^v^, Mi&#-r-2>3i:>?)^ji^ 

[0 0 4 0] 

^7t, A:^'©-^DATA<7)7='^-7=->ri:[:*Vh$<^U, .-e<^ "H" 1 
tf^y hrS^fig*'^^ n I C L K® if iJi: U =fe/h$ < ^l, E^tLT^-SJ; 

e){C, ^Mt 3 ^ t A (DmiZ$)^iLt>±ti^V Wit-i^ U y I CLK, 

QC LK® l/'^;i/;^)^^lC "0" ^;5;-5o ^Mt 5 i: t 6 (Z)^r^{C^-5>A 

:d'©#DATA®Sf^T*^Un:^y S:;<Z)^n>y CLK, QCLK® 

ffi^iC "1" il^U, (0, 0) (1. 1) t^Uy^m-^lCLK, QC 

[0 0 4 1] 

tft^mmS^lJli, AijM-^D AT A(DSt*»±*'JU J3J:t>*AA*.T*'^UC0^S.^.©l® 
^T, BPt>A;0^-^DATA® l/2MMT'^n^y^m#l CLKh^n^y^M 
-^QCLK§:-9->>^i; >^bTV^-g,fe^*, A;trM-^D AT A;^)^S*, ^=L-y^>( 

[0 0 4 2] 

^mm^M ^co^g^M^ic^o' v^T V c o (D^mmmmm^(Dmm^±\f 

[0 0 4 3] 



1 4 



miiE#2 001-3080834 



#2001—004617 



mzm\^<tA^. itifciu. x±m^<D'f=L-^>(itis^Mi\:\^t=.^'^x-&'DX 
K±m^t.^i, m2<Dm^t.(Dmm.mf)'^-m\^x^^^Wi^). m^tc^ix 

[0 0 4 4] 

&.r. :^^m(Dmm(Dmmiz'D\^xm'm^^mvxwmizmm-t^o mat, 

[0 0 4 5] 

mucfevNT, :*:p L Liai^i 0 it. -fe^g^m (PD) ms^i i, mm^m 

(FD) m^i 2, (CP) Elj^l 3, 14, JV-^^y^JV^ 1 

5, vco im&mmnmn^) i e^^x:^^u^y^^^i^n ^m-t^mmnfji 

[0 0 4 6] 

m^Atf^^i Sit. ^m^mmmi i(D-:^<Dxtt^^ iv'-^Atim^) 

las&i 1 ®fifi:&(Z)A;tf!^^ii, vcoi 6 (Z)m*^§§^icg^;^$tiT vas. m^mi 

^ffiiaS?! 1 2 ® I C L K A;^^^ 122feJ;tJfQCL K A^Ts^^ 1 2 3 ^ n 
^y^'l&^^l 7 CO I CLK m;tf5g^l 7 1 j: t;^ Q C L K 1 7 2 (C^tl 

[0 0 4 7] 
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vcol 6(Dmmx±!m^izmm^nx\>^^. mmm^mmmi 2(D{i!,t}^^i 

vco 1 6(Z)mA:^s^^^c^i!$^lTv^^„ 

[0 0 4 8] 

ji~:fy ■< 1 bit. m^\t. ^^-V^y:^m^i 3 , i 4(D^m:b^^ 

miz.mm-^nr=.m.irfLR 1 1 1., ^^r-p^ny^m^i 4 oymM^n^^yv^t 

-5c VCOl 6(Dli!,t!^^it. ^MLfe<ke)(C, i^Lmitmmmi l^fS^CDAiJ 

^n-/^Aij)^^-i 7 3 ^c^g^$ tLTv^€>. 

[0 0 4 9] 

^U^vi7^^mi lit. ^m^l 7 4 feJ;t>*^+glEjl^l 7 5$:^b, VCOl 
6<Df§iiJiMt5[^n^y ^^c»t5v^TSv^{C'fe^M;^)^M^^IIl, 112®^-^, M;i 
li, VCOmmmmm^U^y^ tm^ (in Phase) ®^D'y^m#I C 
LK^z:(Z)^D>v ^-©-^ I C L K{C>lsf L/TM;tli 9 0° (Quadrature 

Phase) nmt^y h (#tM) hf^iru^y ^m^QCLKt^^^-t^. 
[0 0 5 0] 

:R#:6<Kci±, ^jf^i74ii, VCO 1 6 (D^mmmm^u^y ^^m^(D^m 

1 7 4:X(D^m^ n-j ^ -tO^t.^!? U^y ^m-^l CLKtLXmtl^^l 7 
If)^^. tfer®^n^y^fg#I CLK{CMLTMx.li9 0° ^ffl^ri/^'hLT 
^□^y^fi#QCLKi:LTm:^3^d^i 7 2 ;^)^^^4^^4^ffi;^;-r■5>o 
[0 0 5 1 ] 

-tlH^figcDP L LUIig&l OIC^VAT, NRZ©-5^>f m^At]^ 

^1 8 $:/rLTfe=m=^miiii?& 1 i ®-:^(^Ai75^^fe ^fcOTM^amiis&i 2® 

vco 1 6(D#§^Mm^n'y ^feM?'«^ffillIiS&l 2©I CL 
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Kai:^;j^^l 2 2fe j:t>*QCLKffi;^i^^l 2 3 iZit^ U ^ 1 7 
^ti^^Uv ^m^l CLK, QC LK*^-^tl-?4X^|&$tl-5o 
[0 0 5 2] 

MW^mmS&l 2 li, 2o®D-FF 1 2 4, 1 2 5fec{:t>*fMns;^i/^|lI 
!^1 2 6 $:^t--S^^i:^oTV>^„ D-FF12 4ti, ^® D A;^;)^^*^ I C 
LKAiJ^gg^l 2 2{C, C LKi^^^'ST-'-^AiJi^^l 2 1 {C^tl^tlg^icS 
TV>S„ D-FF12 5{i, ^(Z)DA;di^^^7b^QCLKA;^j3^^1 2 CL 
Ki^^^*^T'-^A:^J3^^l 2 1 ^c^4^^tlg?^^$tlTv^-5„ 
[0 0 5 3] 

rrT', 2o®D-FF 1 2 4, 1 2 5 ^ J; t>*MWn i/' ^ Igll?& 1 2 6 *^ ^ 
[0 0 5 4] 

5fe"f, I C L KAM^ 12 2 IC^^Stl-S^ n >y I C L K<Z>^-Y ^ > 

(Dmr^-X "L" 1^/^;K »Jt 4;^>^^ WJt 6®^r^T' "H" l/K;!/, NfM t 6 

^ 1 8 (Dmrn-^ " L " lyKjv. mm 1 8f)^ib mm 1 1 o (Dmrn-v "w v 
^ji. mmt 1 oii^^mMt i 2<Dmmx' "l" ^^tc^Mt i 2j()^e> 

[0 0 5 5] 

*7t, QCLKA:d^^l 2 3 {C-^l&^nS^n^y ^^M#QCLKtt, n >y 
^'M-^I CLKfC>t^LT9 0° -S^B^rM^b^^^J^T'fetJ, ^Mtl:^^e>^Mt 
3®«iraT' "H" u/^;!/, ^Mt 3 3b^pJ^Mt 5 (D«graT' "L" ^Mt 

5^^^^Mt 7©^r^T' "H" ^Mt 7*^^^Mt Q(DmmX "L" 1/ 

^;b> ^Mt 9f)^i^mMt 1 i(Z)»§r^T' "H" mMit i iTb^^^^Mt 1 

[0 0 5 6] 
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mt Bii^i^mMt 1 otr- "L" mMlt 1 Ofi^^mMlt i s^v "H" 

L/^;i/, ^Mt 1 3&s^ "L" L//<;^i:;^oTv^§, 

[0 0 5 7] 

Z:3T% D-FF 1 2 4, 1 2 5 (Z) D A;^-?'- ^ (Z)^ U -f ^ > ^ 5: ^' D 

n ^^#-#QC LK®^ilL//<;i/, (ICLK, QCLK) = (0, 1) 

6 tC#fc*&t--So 

[0058] 

r®M?M^milIS&l 2l±, D-F F 1 2 4, 12 5(Z)DAiJ®^tC#fc$^$tl 

'5^-^*'^#^(7)'(a (0, 1) ^•^y^f^jy-ifLtct^iz^^fyr^^^m^. 

[0 0 5 9] 

Ai;'©#D AT A(Z)^Mt 2®r^(Dif^±;^)'^u ^-r ^ >^iCfeV^T, "tCD^^ 
Jd^^U <5f >r ^ ^^'^-^^Mt 1 OT'feSi:, D-FF124, 12 5 J3 ^1" D A 

±n^(D^-'^^'')7h^m% (0, 1) i^ii^li, ^k^o^wmnvv 

[0 0 6 0] 

^fe, (0, 1) 7i?c®^yii^^-r ^ >^*^^Mt 9 ^ t 1 

oo^n}L-t^}L. "r-^cDM^ii.^ (l , i) ii^-So 

<<?:|g®MWni:;^y i^HIi^i 2 6^c^3v^T, ^ n ^y ^®M?«5b'5<£vNaif[| 
I^L, MMIS[§:]««bS^i?)CDUPA°;i/Xfg#$:ffiij-rSo (0, 1) 

^J3ii^7^'^> 7^®^Uii*^^-r ^ >^*7b'^^M t lli:tl2T'(0, 0)$:-9-> 
yU>^*-r^^-^> 0JffllD i^'^y ^'lllii^ 1 2 6 tC^VNT, ^ D ^y ^ ®MMIS[7^)'JlSv^ 
iiW^b, MmS:<£i?)-5y^«b0DOWNA;i/;^M-^$:ai;O-r-5 = 
[0 0 6 1 ] 
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[0 0 6 2] 

^©DCmEli, VCO 1 6{C^(Z)0J^SJE^ LT^X.^tl-5o VC0 16li 

m&tt^mw^n^. Av^^-j^/it. ■^(Dwrn-^n^mn^mizmi^xmrnti^^ 
eziiitCcfcoTvco 1 6(Dmmmmm^uv ^(Drnm^Mm-t^o ^(d 
^mmm^u^^its ^n>y^^^#ii i^if^-Lxmii&m^iiim^i zizmm. 

[0 0 6 3] 

Rz®T^^ jvm-^ DAT At. a^mmmim^no. ±7&Lt=.mmm:itmz ^ 
^mmmmm(Dmi^i)m^jM^ti^:iinzj:-Dxvco i ea^mmmmm^uv 
^ (Dmmmti^Aijm^ data® ^mmmmiz n^y^^ti-So ^©n^y^ ^^{kmx 

[0 0 6 4] 

vco 1 6 (Dmmmmm^ u y ^ (Dmmmti-Aijm^D AT A(D^mmmmiz 

mm^l 2®m;^##T'^^UP/DOWNM#7!)'5 "L" UKjvmMCD^m) iZ 
j&-5„ 1 4 (Dn^T'^'itC 1 1 (7)«^W$:5S^*ei■ 

S«^^;^)'^5^■v-^;^'3K>y|lIji&l 3 (Z)^tl^Ci:fc/^T+^>^^V^il-r-g>^, 3(7)M?'^ 

^^moiis&i 2®^^t^'^^ce^^itv^T, ^n^mm^i i ti^mnmizm^'pt ^ z. n 

[0 0 6 5] > 
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1 1 (Z)^mm*{c«o< DC«jBt:*'5;i/-y >'^';i/^ l 5 7?fia$tlTVCO 1 6 

{cm*iit-'g>0j^«fl£$:^ ^tc^>ffc$-&^ - htcj: u, vcol 6(D^mmmm^ 

[0 0 6 6] 

:R#:6^tClj:, ^m^fi^mmi 1^C^V^T. A;dM#D A T A (cMt--5 V C O 1 

m^miagi i 2m(D^^-V7i^y^m^i 4 iiiwi^fc, mx-i^mo sv=yyv 

[0 0 6 7] 

«ffiic^m^ti-g)o ^®DC«jEtt, MMiS:^ffiliIS&i 2M(7)DC«jEbfc;i/-y 
v'-r 1 5 -eMS^tiTVCO 1 6 lc^®0m«ffii: LT^^^Sti, ^fe^ELfe 

^»*'^^^b-r-s3^ic j:oTvco 1 Q(D^mmmM^nv ^K'D\^x'to:>m^ 

[0 0 6 8] 

^(Z)^*0;^^M$ti^vco 1 Q (D^mm\i^Wi^ u V ^ ^mmm^i 1 

n >y i:N RZ(Z)x>r i;^'^;b'^#D AT Ai:®fi^Ii:bie$:^Te)o -euT, ±Mb 
;t^^a^m^c}:t>*fit™^®i&#*^^Ujg$nT, ftllfiUlC^, VC0 16©5§ 

[0 0 6 9] 

:*:p L LUiiB&i OTii, ^^-pii<y':rm^i 2,, 1 4 ti^xyy^'jv 

mtim^(D^(D^. VCO 1 6 t LXtyy'^;]yA:hm^(D%(D^^tl^nm^^^ 

tti^iz. ;i~^y ^ 1 5 iibx. ^^-t^-!i<y:fm^i 3, i4<D^mtJ 
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[0 0 7 0] 

rmmiiit}m^<D^(D^. vcoi e' }:iLrmmA:fjm^(D^(D^^n'enm 

v^-5i:i:*;C ;i/-:/:7>r 2 0 bT, i 3 ' , 14' 

mmmij^^mizmm-^tir^ny^y-^c I 2 ^^-i^THy-^mmi 4' , 
1 3' (D^m:^<Diiit}m^mzmm-^tir:^mtriR i s i:7b^e>?Si^«^0P l lis 

S^l 0' T'^oTt)^VN„ 
[0 0 7 1] 

124 tc, _t:p^Lfe*i§^iC'^^ p L Lmi^ 1 0 (10' ) 'vm^^<^n^mmm 
^ffiiai^i 2(7)B^^«i;^iai?&^fig(Z)-M, #{c5fe«ELfe^r#ni^'^y^ias&i z e 

[0 0 7 2] 

la4^Cl3V^T, ICLKAi^^^S HZit^U^y^m-^lChKti^^ QCLK 

±^^3 3 tCtiNRZCDT^^^ i:;^;bM#D AT A7!)>#t^^tl-So ICL 
KA:;^jaS5^3 1, QCLKAiJi^^3 2^J:t>*T-*-^A:^j3S^3 3li, 0 1 ® I 
CLKAiJi^d^l 2 2, QCLKA^^^l 2 3 ^ J: t>'^- ^ AiJ^^ 1 2 1 

[0 0 7 3] 

ICLKA;di^^3 1 liD- F F 3 4 (DDAi;SSg^JCg^gg$tl, QCLKAiJ 
^^3 2lj:D-FF3 5(DDA:h^^izmU^nX^^^. 7'-^A:h^^3 3lt 
, D-FF 3 4, 3 5 (Z)^C L Ki^^lC^^^tlTV^-So D - F F 3 4 , 

3 5(i, m 1 (Z)D- F F 1 2 4 , 1 2 5 tC-?^4X-?n*f/:S b T V^ § , 
[0 0 7 4] 

.in^^D-FF 3 4, 3 5tt, ^ D ^ C L K U D A^^t'- ^ 

$:^U^it^^^i:^oT^^S„ -tJ&t^-^, D - F F 3 4 liA;d'fS-^D A T A(Z)5i 
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■h±tr^'')X'i7 ay ^m^l CLK^'i)-y^Vy'if-t^mm^W%> D-FF3 5 
[0 0 7 5] 

D-FF 3 4(Z)Qm;^7^^li, 2AijOR>!f- h 3 6 (DXtl^^Aizmm^tl 
COO R>f- h 3 9 (7)AiJ^^B^Cg?M$4^TV^-5„ ^fe, D-FF3 5®Qffiij 
8(Z)H«AiJi^^B{Cg^M^tl, $ e>iCOR>f- h 3 9 (DA^J^^Clzmm^tl 
[0 0 7 6] 

OR>f- h 3 6(DmiJ^^lt. D-FF 3 7 © D A;^i^^(CMgg$ tlT V^S„ 
D- F F 3 7 ®C L KA;^^^^li> I C L K A;di^^ 3 1 {Cg^M$ tlT D 
-FF3 7®Qm:^)^^li, OR>y'-h3 8 (DAi^i^^ClZW^^n^ Hil^iZ 
. O R>!f- h 3 9 (DAiJi^^^AlC^i^^tlTVNS; 
[0 0 7 7] 

OR>f-h3 8, 3 9(D^mM^it. D-FF4 0, 4 1 (D^D A:h^^iZ 
^n^nWM-^tlX\>^^a D-FF4 0, 4 1 (D#C LKAiJi^^^li. ICLK 

Ai:jt^^3 nzmm^nx^^^^. d-ff4o, 4 KD^Qmti^^it. m^m 

:d^d^4 2, 4 3 ^C^4^^4^g^i5$tlTV^§„ ^fe. D-FF4 0, 4 1 (D#Q 
mijS^^liM^ffiij^^ ^ o T ^ , 
[0 0 7 8] 

±«EL;tO R>!f- h 3 6, D-FF37, OR>!f-S 3 8, 3 9feJ:t>*D-F 
F4 0, 4 1iCJ:U, in 1 (DWn i/'-y ^EISI 1 2 6 >6'^«fig$tlTVNS= -fiL, 

[0 0 7 9] 
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5^^- h^^tl^4^5^LTV^-5„ ^fe, HIS ^J:t>*ilI6 ^C^V^T, mm (a) ~ 
(k) it. I1I4(D#>'-F (a) ~ (k) (D^m^^tn^tl^LX^^^. 
[0 0 8 0] 

lHIj^^&^^^COV^T|}i^■r'5o 4^, A;^J«#DATA (c) (DmrntiK ^Mt2il 

t 3(Z)r4T' "L" "H" u/<;i/{c^'fi:L/, ^Mt sfjifi-e "h" 

"L" \/K)\y\zMit\^. ^Mt 9 i: t 1 0(7)^^ "l" "h" 
b/<;i/{C^'fbb, ^tl^l^li "H" \yK)\^^mW\^x\^^^(D}i-t^o 

[0 0 8 1] 

D-FF34, 35 A;^ffl#DATA (c) (^i8^?^(Z)5i-^Jl*'J U >y i^T' 
^ n ICLK (a) , QCLK (b) $: ^tl^tl^ U iitfo t 2 — 

t3(7)Mr^Tli, ^n>v^M-^I CLK (a) *^ "L" ^uv^m^Q 
CLK (b) "H" -5 ^ci*. 34x CD D - F F 3 4, 3 5 

ii'^W.'')TKtiZ.t.X. D- F F 3 4 (Z)QffiijM# (d) jii'f " L " D-FF 
3 5®Qm:d#-^ (e) i)' "H" U/<;b{c;^^„ 
[0 0 8 2] 

D-FF 3 4, 3 5 (D#C L K)i§§^{C'^|&$4x€>A;dM-^D AT A (c) 
?^(7)l!?C(Z)5Xt.±^^y S^'tt, t 9 i: t 1 O^KtC^^b, ^ (D ^,?Sr (c ^ 
■S^n^y ^^#1 C LK (a) ^ ^ D ^y ^^-^ Q C L K (b) 
^tl "H" l^/<;i/T'^^o LfeT&'^oT, D- F F 3 4 ®Qm:^JM-^ (d) li, ^ 

Mt 9i:t 1 oowe "L" "H" VK)\,\zmt-t^. 

[0 0 8 3] 

icDi:^, ^ n ^y ^^fS-^QC L K (b) "H" L//<;i/-efe-g>;ti?), 

D-FF 3 SCDQmiJ'fS-^ (e) (i^-ftit-T, "H" t ^ T-fe-So rtl 

&.n^M\t 1 e^T'tt, A;^;ft#DATA (c) (Drnm-trnt^-r . t.t^mm(D 

5X*>J:*':U*^^V\fc«?), D-FF 3 4, 3 5 (D#Q m:tf'®# ( d ) , (e) itM 
[0 0 8 4] 

A;^M-tDATA (c) ti^mmt 2 tt 3<Dmxmt-t^^.'^.i:.i5^^X. D- 
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F F 3 4 (DQmiJiS^ (d) (D "L" UK)Vt)^OR^- h 3 6 (Z) A:^)^^^ A {C, 
D-F F 3 bCDQ^i^m^ (e) ® "H" U^;Vti^OR¥~ h 3 6(DRmAtJ^ 

;i/^^^c tr^. A:d##DATA (c) 0ik(Dmtj^.(D "L" "H 

[0 0 8 5] 

z(D "L" "H" U'^;i/^(Z)jg^^-r ^ >^*^c^^^T, d-ffs 

4(7)Qffi;tf## (d) it "L" "H" l/^;b{C^'fbL, D-FF35 

(DQmi^m-^ (e) "H" UKjl<DttV$>^i)^^. O R^^- h 3 6 (DUii^m 
# (f) li, "L" "H" UKj\,izm^\^-ts. rtlJ^I^MJt 16^ 

TA:^JM-^DATA (c) (Dmm(Dmt1.tm^^(DX^. OR>?f- h 3 6«)m;^jM# 

(f) "H" l/K;!/^:^^^^^-^-^^ 
[0 0 8 6] 

OR>f-h3 6(Z)aj:d#-^ (f ) liD-FF3 7 (DDX:fj^^lzm^-^tl^. 
Zi(DD-F F 3 HZ\t^(DCLKAtltLX. D-FF 3 4. 3 5 i:M>&*J, 
n^y^'fg-^ICLK (a) ^'J^*^ ^ 4x T V n -5 „ rtllCcfc'J, D - F F 3 7 li, ^ 
n^y^'^-^ICLK (a) ®52t>±*'^ U i/T'^® D AiJT'feS O R^^f- h 3 
6(Z)ffi;^7M-^ (f) ^m^JT^tJa 
[0 0 8 7] 

-r^*)*>, D- F F 3 7 ^C^V^T, ^ n ^ I C L K ( a ) ® it "^JiA'^ U 
3f-r^>yt 4T'OR>f- h 3 6(Dai;^;fi-^ (f) U ^2.* ti, ^©miJ^^ 

(g) ti"^ "L" l//<;bJC:^^„ t^, r^CD^n^y ^-fg-^I CLK (a) 
;<,'JU^-r ^ >^^t 8{CfeV^T^i, O R>!f - h 3 6 ® ( f ) " L " l/K 
)hX-&^ti'^i^. D-F ¥ 3 l(DQ\i^±m^ (g) li^-fbit-r, "L" 

[0 0 8 8] 

$^{C, ^Mt 1 2T'®^n^y CLK (a) CD3it.±A"^ U X ^y i^lC i3 

V^Ttt, O R>!f- h 3 6 ( f ) iS^ "B." L/^;bT'fe -5 D-FF 

3 7(DQmiJ'ff# (g) \% "L" L//<;i/7!)^e> "H" L//si;i//\^>fbt-<5 o ^ttL. ^ 
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Mt 1 6 {C^V^Tt;|BIil^C, O - h 3 6 (D lUtim^ (f) i)"^ " H" UOVX^ 

fes^^^j, D-F F 3 7(DQm:bm^ (g) % "H" mmt l e 

[0 0 8 9] 

3Ai](DOR¥- h 3 8(Cli, ^(D^m.A±im^AiZD-F F 3 4<DQliitim 

# (d) ^(DRmA:h^^BlZD-F F 3 5(DQmtim^ (e) jb'?, -e®A 
;^Ji^i^C{CD-F F 3 7®Qm;0'fe# (g) = 

[0 0 9 0] 

rr-e, D-F F 3 4 ©Qm;^^-^ (d) ^MtZiLtSCDm 
(Z)DATAS^t)±7&^U:n^y i;7&>^^^Jt 9 t 1 0 ® T^® D A T Ailt)±7b'^ U :ii 
'y^:;>'*T'tt "H" U^JUZf^V. ZLCDD AT A\Lt>±i!)^V:r.y ZP(D^ 4 ^y'^fPJs 
mt "L" l/K;\yX'&*). D-FF3 5(7)Qffi:^J>fg# (e) (D&^m'^t)^. 
t 2ilt 3(Dm(DDATAiLt>±t)^iJX.^yV&,mt " h" U^JViZt^*). $ ^ {C 
D-FF3 7<DQm:bm^ (g) tfK WMt 4 *^ t 1 2^T'li "L" UKJV. 

t 1 2J:^l^ii "H" ^'/<;l/^c;&oTv^-g>o Ltcti^^x. OR^- h 3 8 aymtim 

# (h) li, MJt 4 A^^^Mt 9 i: t 1 0(Z)r^(Z)D AT A3it._h*^Ux^y 

T' "H" i/^JlylZf^iJ. Z.(DDATAiL'^±ti^i):iiyV(Dmj^.f}-'^^Mt 12^ 
X "L" l//<;bic;&u> ^Mt 1 2&.mt "H" l//<;i/^j&^o 

[0 0 9 1 ] 

3 Ai3®0 R>f- b 3 9 (Cii, ^®A:di^^AtCD- F F 3 7 CDQm:d 
M-^ (g) ^(^A:fj^^BtCD-F F 3 4®Qffi:d'ft# (d) ^(DK± 
$gg^C{CD-FF 3 5©Qai:^J'®# (e) *'^-?-tl-?tl#^l&$ tl-So 
[0 0 9 2] 

^^-e, D-F F 3 4(Z)Qffi;d'©-^ (d) A\ t 2 t 3(Dra(Z)DATA 

S^t._t::^)^ U X V Vts^ ^ »J t 9 t 1 0 © DAT A3it.±7b\' U :ii ^ 7? 
"L" ]y<JVlZf£i). Z.(DBATAiL%±t>^i):iivi^(D^-(^y'!fi;Amt "H" 
l//<;i/T'feU, D- F F 3 SCDQffiij'd-^ (e) t 2 t t 3 (Z)r^(7) D A 

T Air-^i:*^';x^v e^^'J^l^li "H" 1//<;1/IC7^ U, $ ?j fc D - F F 3 7 ® Q ffi;^; 
(g) ^Mt 4:^)>^t 1 ztxit "L" t 1 2i;Amt "H" u 
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K;^^c:^oTv^-5o Lt^ti^^r. o R>f- h 3 9 ©mij-fi-^ (i) it. ^Mt4 

pj.mt "H" u<ji^mi^-t^:iinzf£^. 

[0 0 9 3] 

OR>!f- h 3 8(Dmi7^# (h) ttD-F F4 0(Z)DA;^3^^tC#t|S&$tl-5o 
D-FF4 0«, DA;d-r-^T'fe-&0 R>^f- N 3 8(Z)mi7M# (h) U >y 
^'fS-^ICLK (a) JClHilL/TSfUjit;. -T^t)-^. D - F F 4 0 ^Ci3V^T, 

t 8 (D ^ n ^ I C L K ( a ) (DiL-h±i}^ U X i/^ O R>5f - h 3 8 
m*fS# (h) CO "H" L//<;i/A^^Uji*tl-g>o 
[0 0 9 4] 

rtllCcfcU. D- F F4 0(DS^QmiJM# (j) iJ^ "L" U/<;i/ii;5:-5o 
<Di^D ^y ^M-^ I C L K (a) (DiL^±t)^ <>) t/ltJ^M t 1 ZX'^^ . -^(DW 
,^,"e(0OR>f- h 3 8®miJ## (h) "L" D-FF4 
0(OSKQffi;tf^-^ (j) "H" U^;Vy\mt-r ^^iz. ^k(D^U^y^m 
#ICLK (a) (DiL^±i!j^iJ:n^ypt>mMtl6X% Z(D il^(DO R^- h S 
80mijm^ (h) if}^ "H" U^;VX&^r=.l!b. D-F F 4 0(D^^QmiJm-^ 
(j) tt, "H" "L" b^;!/^^^^-^^^ ZIOD-F F4 0®;KS 

Qffl;0^# (j) ^upj-^)v^m^iihxm^\ inis&m;di^T-4 2 3^)^^^^lgco^ 
^-2;^'/K>^lHij^ (01 tc^J:t'g.^^-i^'^>:/ias&i 4) (c^t^-r-^c 

[0 0 9 5] 

OR>f- h 3 9 (7)miJM-^ ( i ) liD- F F 4 1 (Z)DA:05^^-{C-^$^$ 
tl^o 3®D-FF4 1{C*;, ^D^y^^-^ICLK (a) t)"^ D A±} hi L X 
$tlTV^^(0•r^ DA;tfT'-^OmU3l2i^«D- F F 4 0 IH U ii^ ^ -f ^ 
>^i:jfc-5)o f ^^3t>, t 8 ICfeVNT, O R>!f- h 3 9 (Dffi;^J^# ( i ) Tb'! 

"H" U'/^;i/-efe-g>:^^^, D-FF4 1 ©M^Qai;^?^-^ (k) it "L" 

[0 0 9 6] 

ttc. HkCD i7 U ^ I CLK (a) (DiL-^±ti'^ '') ^^^>^*tl2, tl 
6^CfeV^T^J|BI^{C, OR^~ h 3 Q(Dliit}m^ ( i ) A> "H" U^JVX&^t)^ 
^5, D-FF4 KD^mQmtlin^ (k) "L" ^ Uis^^t ^ o r<0 
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D-F F4 1 CD>5^Qmij^# (k) $:D0WNA;I/XM#^ LTMV^. EliS&ffi 

4) {c#fc^-tSo 

[0 0 9 7] 

t 3(Z)P5T' "L" UKjVti^i^ "H" UK;i/jC^>ffc MJ t S'MjSiV "H" l//^ 

"L" u<;vizm^tL. mM!t 1 1 h t 1 zcDmr-W "l" 
"H" l//^;i/}C^'fbL, ^c^^^^l^tt "H" u/<;l/$:^|^tLTv^-2>i:-r•5o 
[0 0 9 8] 

D-FF34, 35 (i, A:^'fI-tDATA (c) (Dmm(DiL'^±t>^i) Jiy t^V 
Y^XtS'r-^. Wh^Uv^m^lCLK (a) , QCLK (b) Sr^tl^tl^ 
»;jit?= ^Mt 2~ t 3 (Z)»§P^Tii, ^^n^y^^e-^I CLK (a) 7b'?"L" L/^^ 
^Uv ^m^QOl^Yi (b) "H" l//<;i/T-$)^fe«?), Z.t\.h(DVK)\y^ 
D-FF 3 4, 3 5;^)'^-9->^U >^bTiRyiitf3i:T% D - F F 3 4 (Z) Q ffi;^ 
M# (d) fi"^ "L" D- F F 3 5®Qm:^7'®# (e) fiS "H" 1//<;HC 

[0 0 9 9] 

D-FF 3 4. 3 5(Z)#C L Kj^^{C#fc^$tl^A:^J'e-^DAT A (c) 
mo^^k(r>iL%±.n^):^-jV\t. ^Mt 1 Iht 1 2 il(7)P^lC#^S L, -e(Z)^.^JC 
JSW^^^n^y^M-^I CLK (a) i: n ^fg#Q C L K (b) 

"L" l/K;i/T'&^o Lr=.tr^^X. D - F F 3 4 ® QffiijM-^ ( d ) 

, "L" l/^;I/$:il^*t-eo 

[0 10 0] 

^D^y^-^-^QCLK (b) "L" l^^;i/T'^'S) D- 

F F 3 5<Z)Qffi;tfm-t (e) "H" ly^JV-fj^ib "L" l/^;b{C^'fbt-'5 = , -etl 
J^^l^tt, A;^jfg^DATA (c) (Dmmti^mit-^'r. *7tM?^C^52t)±;0^U*^?^ 
V^fci?), D-FF 3 4, 3 5®#Qffii7M# (d) , (e) Itm^itiHT. ^tlt 

VCD ^^^^^^(Dttm^-r^o 
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[0101] 

AiJ'g-tDATA (c) timmt 2 3(DmX^mt-t^^J^JZiB\>^X. D- 
F F 3 4 (DQm:hm-^ (d) (D "L" U^JVif^OR^- h 3 6 (Z) A:^i^^A tC, 
D-F F 3 5a)Qliii]m^ (e) (Z) "L" UK)Vt)'^OR^'~ h 3 6 ©MKA:^^ 
^^B(C^tL^'tl«^$tl-5fe«?). OR>!f- h 3 6®ffi;^>©# (f ) "L" l//< 
;i/il^-g>o t7^, A:^;##DATA (c) <Drk(Dmtj^.(D "L" "H 
" u^;vy\(Dm^ltmMt 1 1 t 1 2®We^r-5c 

[0 10 2] 

r(Z) "L" L//<;^:;i^p5 "h" u^jvy\(DM^^ ^ '^izts^^x. d-ff3 

4(DQffi;^M# (d) "L" UKjV(Dt.tX:&V. ^feD-FF3 5<Z)Qffi;d 
M# (e) \t "H" "L" UKjVlzmt-t^i)-'^. OR^'- h S 60) 

(f ) li, "L" u^jv-fy^i^ "H" u^jiyizM^t^^o ^n5^MA:hm 

#DATA (c) <Dmm<Dmtit.m^^(Dx. or^- h 3 ewmij'fi^- (f) 
"H" i/Kjv^mwL'm-f^. 

[0103] 

O R>!f- h 3 6 ( f ) «D - F F 3 7 (DD Aijt^^lZ^^^n^ . 

^ICDD- F F 3 7 {Cli^®C L KAiJil LT, D-FF 3 4, 3 5®CLKA;^? 
3S^^C#t^$tlTV^^A:^Jm#D ATAiiM^U. ^Uy^m^lCLK (a) 
:*^^^&$tlTV^-g)„ ^tl{Cj:U. D-FF3 7{i, ^ □ I C L K (a) 

©irt.JiA'jyni^y 2;i?^®DA:^7-e^-2)OR>!f- h 3 6<Z)ffi::^;## (f) 

[0104] 

f^*Dt>, D- F F 3 7 {CfeV^T, ^ U ^ I C LK ( a) (DiL-^±ti^ 

^y-ift 4:XOR^-hs 6(Dmi^m^ (f) :^)'^^Uiii^ti, ^©ffiijfg-^ 
(g) "L" b/<;i/{c;&a„ ^Ac, rk(D^uy CLK (a) C0ilt>± 

>y t SfCjSVNTtt, OR^- h 3 6®ffi:dM# (f ) "L" UK 
)VX$>^i)^^, D-F F 3 KDQiatJm^ (g) li^-fti^-f^ "L" 

[0105] 
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V^T, OR^~ h S 6<Dti!,ijmn (f) "H" D-FF3 

KDQiHtim^ (g) It "L" v^jifj^ib "H" i/^;i//\^>f[:-r<5o 
t 1 6 JCfeV^T*j|Wf^}C, O Rd*'- N 3 6(Z)ffi;d'©# ( f ) 75)'^ "H" 
-5:*^^, D-F F 3 7®Qm:^## (g) "H" b/<;i/-efeU, ^Mt 1 6je^ 

i^^zi® "H" uKjv(D^^m^mn-t^o 

[0 10 6] 

3 A;^®OR>!f- h 3 8 iCli. ^(DRmAi^t^'f'AlZD- F F 3 4 ®Qm;^f# 
(d) tiK ■^(DKm.Ai^m^BlZD-FF 3 5(DQmijm-^ (e) t^)'^, ^(DA 
t!ll^^C\ZD-FF 3 KDQmtim-^ (g) tl'S . 

[0 10 7] 

^rT% D - F F 3 4(DQ{iitim^ (d) CD>KiK'@#A^, t 2 t 3©^ 

®D AT A5it>_h*^^;3l^y >:;7!)^e5^Mt IS^Tli "H" U'^;i/lC:^ 'J , D-F 
F 3 b(DQmtliS^- (e) ©y^^M"^*'^, WJ t 2 ^ t 3 ©T^® D A T A5i-^_t: 
s^T^xPj^^Jt 1 1 t 1 2(Dm^-Vit "L" ^fcr®^#J2i 
mt "H" U^J\^\zmtL. $ Pd{CD- F F 3 7®Qffi:^;## (g) t 
4:)^)^^t 1 2tT'ti "L" t l 2jeAl^tt "H" UKjViZtji^X\^^^o L 

r^ti^^X. OR^~ h 3 8(D{ii±jm-^ (h) ti, ^Mt4J^|^ "H" l^/<;i/{C7& 

[0 10 8] 

3 A:d®0 R^r*- N 3 9 {Cli, -e^AiJJ^^AtCD- F F 3 7 ®Qffi;^j 
M# (g) tiK "^(DAijt^^BiZD-F F 3 4<DQliitim^ (d) ^(DK± 
!^^CJCD-F F 3 5®Qm:d## (e) 7b^^4x^tl«*&$ tl-So 
[0109] 

3 3T% D - F F 3 4 (^)Qm:^JM# (d) 7b\ WMt 2 h t 3 ©T^CDD AT A 
3i-^±A'JU:3:^i; 2;^"J^AI^ti "L" VKMZt^^). D - F F 3 5 © Q ffi^j^-^ (e) 

M t 2 ^1 t 3 (DT^(D DAT A3it>±*'^ U ^ V Vti^ ^ tlli:tl2(Z) 
ra(Z)A;bM#D AT A^i-^J^OiZ-^JlTb'^UXvy i;^T' "H" U/><;i/T% ^tij;^!^ 
"L" L'/^;i/T'fe';, $ ^{CD- F F 3 7®Qm;^J^-t (g) 75)'^, t 4 ^ 
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t 1 2t.X'lt "L" U^JV. t 1 ZP^mit "H" l/K;^{C7&oTV^^„ Lf^tf^-o 
X. OR^'~ h3 9<Dli!,±im^ (i) It. ^Mt Ati^^^Mt 1 1 t 1 2 (Dm 
(DAJjm^D AT A<Dif^±ti'^i) :r.y "H" UKJV. ^fe^KDDATASS 

■^±ti^^J:i^-ji^f}^^mMt 1 2(Dmi,t "L" U^JVtfjt^. $^{C, WMt 1 2 
m<DmWt "H" U'/<;b$:|ilf b^lt^o 
[0 110] 

OR>5f- h 3 8(7)ffi;^jfi# (h) D - F F 4 0 ® D A;^5§s^-{C'gt^$ tl-5o 
D-FF40«, DAiJ-T-'-^T^-SO R>f- h 3 8(^ffi:^j^-^ (h) ^^U^y 
^^M#ICLK (a) (C|elS8bT^^;iit?„ f^t)*>, D - F F 4 0 {C^ V^T, 
mMt 8<D^Uy ^m-^l CLK (a) (DiLt>±t)'^ :r.v VXOR^- h 3 8 CD 

m;^j#^ (h) ® "H" i/^;b*'^muii^ti^c 

[0 111] 

-^(DM*, D- F F 4 0(Z);SKQffiij'fi-^ (j) tf^ "L" i: 
^Uv ^m^l ChK (a) (D5zt>J:;{)^Ux«y i/li^Mt 1 2, tl6T'feU, 
-e(Z)^.?r,T'®OR>!f- h 3 8CDm;d#-^ (h) ti^ "H" U^JlX&^-fy^'^, D- 
F F 4 O^MKQmiJ'fl-^ (j) "L" 
[0 112] 

OR>!f-h3 9©ffi;^j'fg# (i) «D-FF4 1 © D A;^7iiS^^{C#t^$ 
tl^. r®D- F F 4 1 (Ct;, ^ U ^ m^l CLK (a) ;6>DA;^Ji: LT^$& 
$tlT DA:d5='~^CD^Uj2.^5^^liD- F F 4 0 hm^M^)^^^^^ ^ 

>^i:7S:^o ■r^:bt), ^Mt8^C^V^T, O R>!f - h 3 9 cDm:^M# ( i ) ^b'^ 
"H" U/<;i/T'fe^7!)^e>, D-FF4 l(D>KKQmiJ^# (k) \% "L" 

[0113] 

t.fc. r^C^^' n ^M-^ I C L K (a) a)3it)_t A'^ U X ^ -f ^ > ^ t 1 

2{CfeVNT, OR>!f- h3 9®m:^jft# (i) "L" 1/ ;i/ -5 , D- 
FF4 1 c7);S^Qm;bfS-^ (k) i± "H" L/^;i/^^>ft:-r'5o *7t, ^Mt i 6 

T'OR>!f-h3 9®m:d'©-^ ii) iS^ "H" l//<;i/-efe-5 7b^ D-FF4 1 (7) 
Rm.Q^±m^ (k) "H" U/<;i/7t>^^ "L" Z.(DU-¥ 
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[0114] 

Mt STb^^t 1 8(Z)^r^-e "L" L//<;i/$:il^tLict:)--5-^, D-FF4 1(D^ 
^Qffiijft#T^-g>DOWNA°;L'X'g# (k) li^Mt 1 2*^^t 1 6(Z)»iraT' 

[0 115] 

AT A5i-^_h7b^Ux«y >:;®^,^jCfeVNT, (ICLK, QCLK) = (0, 
1) ^V-y ZfV y VLt=.^<D rk(DD AT AiL%±t)^^J (1, 1)5: 

[0 116] 

fe-g.DAT Air'^±*'JUX^:/ S:;^,^,^C^V^T (ICLK, QCLK) = 

(0, 1) >^*bfe^®r^®DAT ASt^_t:;{)^Ux^y >::;^,^jc (0, 

0) ^^'-r-Si:, ^^D^y CLK® lM^:$3'®;S$(Z)DOWN 

A°;i/XM#?:ai;di--2>o t-^t)-^, ^(D 2'D(DD at A\Lt>±t>'^<') :r.^y i^(D^.^. 
(DmiZm' (m' lifiESCD^^) tf ^y h CDt'- ^5? 7!)^#^-t'2> Zl^WcD^D^y 

^>^#i cLKiim' if-r ^;b^^±#^Et-^ri:{c^s*Nej, ^uv^m^ic 

■2) o 

[0 117] 

A:tf##D AT AJC 7^:1-7^ ^uv^m^l Cl.KhKtim 
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#DATA®Mm;^^^^^c-^LTv^-g>i:^^i, (0, 0) , (0, 1) , ( 
1,0), (1,1) <DV^•rtl*^$:Ai;ff-^D AT A(Z)^^•^±;<)^UX^y 

-^y^vy^n^m-f. UP7\°;b^M#. DOWN7^°;^^'g#(Z)v^■rtl®A°;^;^%; 

[0 118] 

i;>fi#DATA(Z)MW*^^^^c-^^[bTv^ei:^^i, S Tco^-f ^ 

hlZ^-t^OiZ.. ^Uv ^m^l ChK, QC LK^rAiJM-^DAT A(7)5:J'^± 
[0119] 

J:KBLfe<J:e){C. PLLiag&l 0 (10' ) <Z)M?«^ffiimiS& 1 4 (14' ) 
;bAijM-^DATA®i2*>_t:}«)'!U:i:^y (^>r^>^*) ©*^T' ^ n ^ ^-^ I C 

[0 12 0] 

^□^y^-fg-^I CLK® "L" (^S "0" ) ^7 n ^7^#QC L K 

(Z) "H" (mm "1" ) $:^ti^tii^->-/U >^''-r-5h Lfe*':, 

tD'^ttr^xtim-^DAT AO) imm(Dmt^^izmm-t^zinztji^t^tb, mm 
mmmi<7)i^Lmmmm(Dm^At}m^ d a t a<d i mm(D^^^7S:xn^^ z t 

[0121] 

±nEmmm-miZiB^^Xit. AJ3m^DATA(DiLt>±ffiV:^^yt:^(D^X 



3 2 



miiE# 2001 - 3080834 



#2001-004617 



[0 12 2] 

r^fC, :*:^^{C-e^^ P L LUIi^ 1 0 ( 1 0' ) •efflV^P>4^-5^^^^mllIli&l 1 
[0123] 

S8{CJ3VNT, AiJ'^-^DAT A;b^#fc$&$tl-5f-*-^A;tf^d^5 1 (i, D-F 
F 5 3<^DAiJ^^{Cg?^$tl'g>ili:%fC, 2AiJ®EX-OR (#m6^^SfD 
) ^_ }. 5 5(D-':^®AiJ)^^ AtC^^^tlTVN^. VCO 1 6(D5gigM 

Mm^n^y ^*^«*&$4^-5CLKA±^>^^=•5 2 Id;, D-F F 5 3 CD C L Ki^^=-lC 
^i!$tl-5i:i:^lC. D-FF 5 4<DS«CLK^^^^Cg^gg$tlTV^§„ 
[0124] 

D- F F 5 3 (7)QmiJ^^tt, E X - O R>!f - h 5 5 AiJi^^ B , 2 

Ai;®EX-OR>f- h 5 6®-:8'OA;dS§g^A^ J;OfD- F F 5 4®DA;d>i§g 
^{C^4x^tlg^ic$4xTV>^o D-F F 5 4(DQm:^Ji^^«, EX-OR>^f-h 
5 6(Z)fi&^(Z)AiJ>^^BlCg^i^$tlTVN^„ EX-OR>!f- h 5 5®ffliji^^^{i 
UPffi;djigg^5 7{C, EX-OR>f- h 5 6 ©ffistr^S^liD OWNm;^?^^ 5 8 
{C tL ^tlS^ $ 4X T V N -5 . 
[0 12 5] 

i^V^T, ±fB«fiX®&*@^ffillIS&l 1 ©mS^l&f^tCoVAT, BI9®^-r^>^^ 
h 5:MV^TI5i0I-r-5= 11 9 <Z) ^ >r ^ > ^ - N IC^3 V^T, (a) ~ 

(f) I118©#y-K (a) ~ (f) (^)MJ^$:•en■?4^^Lrv^-5o 
[0 12 6] 

4-, CLKA;^J^^^5 2 (CAiJ^tl^VCO 1 6 ®|§^Mi'^t5C^ O ^y ^ V C O 
CLK (a) (D3it>_t:*VU $:^Mt 0, t2, t4, t6, t8, tlO, tl 
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2, tl4tL. ^feli-^T^'^U $:^Mt 1 , t3, t5, t7, t9, til 
, t 1 3 , t 1 5 -So 
[0127] 

A;d^#DATA (b) (Dmmit. mmt 1 2(Dmvif^rti^^j, ^mt 

o^mx^iL'^rt)^^). zicomm "h- u^jv^mwL. mmt i o^t i la^mx 
itt>±*^u, z<Dmrs "L" ly^ji^mnt. ^^bizmmt i 2i:t i scDrnx 
itt>T*^u, ^(Dmr^ "H" uKji^mnL. ^t\.pj.mmmt i s^r- "l- u 

[0128]" 

D- F F 5 3 ^C^3V^T, ^^n>y^?VCOCLK (a) (DiL-^±t)^ >>) ^ ^ y 
t 2-rA:^^-tD ATA (b) © "L" U/<)V^nL^)72-tio ZtliZj:''}. D-F 
F 5 3 ©Qmij'fS-^ (c) it "L" l/K;i/lC^>fbf €)c r^CD^^n^y^ VCOCL 
K (a) (Dil-h±t>^iJ^4 S.y'^'t 4V\t. A:^JM#D A T A^'J^fbit-r "L" 
^■??S>.5.7b>?3, D- F F 5 3 C7)Qai;^'©# (c) ^^'fbit-r, "L" 

[0129] 

i^n^y^VCOCLK (a) (Dr:^:(Z)it-^_h*'^ U ^ ^ > t 6 T*A:^;'fS# D A 
TA:^)^ "H" L/^;i/-efe'g)A^^, D- F F 5 3C0Qai:d'fg# (c) {i"H" l^K 
Jlizmit-t^. ^7t, 8 tCfei-t-S^D ^ VCOC LK (a) (DiL-^±t)^ 

U ^-f ^ A±^#DATA:0^ "H" l/K;i/T'^U, rcD "H" 

D- F F 5 3 OQm:^jM# (c) l«>fbi±f, "H" U^JKD 

[0 13 0] 

^Mt 1 OiZf^^t. A:dft#DATA*^ "L" ^^;l/^C^^bbTV^e7&^eJ, . 
D- F F 5 3 ®Qffl;OfS# (c) =fo "H" l//<;i/7!)^ "L" l/^;b^^'fb-r -5 = 
^Mt 12(C;^^i:, A;tjfS#D AT A:^)^ "H" U^;w^^f)^<h, D-FF5 
3CDQmiJM# (c) i)^ "H" 1//<;1/ICJ&U, rj^C®^' D >y VCOC L K (a) 
(DiL-^±ff^V ^4 ^y'^t 1 4lC;Si^i:, A*M#DATA7!)^ "L" UK)VlZf£ 
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ffiijM-^ (c) "L" UKjly\mt-t^o 
[0131] 

— D- F F 5 4 {Cld:^(Z)C L KAi7h LT, ^ D V C O C L K (a) 
CD;5^^n^y ^J{)^^;te>4^TV^^„ Ltctt^-DX. D-FF5 4li, ^ n ^ V C 
OCLK (a) ®5it>T:^'^';(©^Mt 1, t3, t5, t7, t9, til, t 
1 3. t 1 5{CJ3V^TAiJ##DATA$:^^;^i^^r ^iC^^c 
[0 13 2] 

Mt 1^CJ3V^T, D- F F 5 3 (Z)QmiJ## (c) ;b'^"H" 
^, D- F F 5 4 (7)Qm;^J## ( d ) "H" 1//^;L/{C;& y , i!^<7)i^ n ^y VC 
OCLK (a) (DiL-^rtf^V ^4 ^yift 3t.-V. "H" ^rH^f <g>o W 

mtSlZt^^H. D- F F 5 3 ®Qm:^;^# ( c) "L" b^;b-efe^*^^. 
rcD "L" hT', D- F F 5 4 (7)Qffiij## (d) li "H" 

[0133] 

^Mt 7<z)^n*y^^vcocLK (a) (Z)3:zt)T*'!y ^>r^>^*-eii. D-F 

F 5 3<DQ lUitim^ (c) y^'^ "H" U'^;!/!?^ -5 e>> "H" l//<;bS:^U 

jit^r ilJC j: D- F F 5 4 ©Qm:^;'©-^ (d) it "H" L/^;WC^'ffc-r -5 
^Mt9{CJ3V^T> D- F F 5 3 (DQmijM# (c) it^t-^-t. Wit lOT 

"L" L//^;i/(c^^bb, ^Mt 1 2t-e3<7) "L" lyKjv^mwvmnx^^^. 

^MtllT'ti, D- F F 5 3 CZ)Qm;^'®# ( c) "L" l/^;i/{C:^^ o T ^ U 
. D-F F 5 AitZ.(D "L" UKjV^m^)72iti<DX. ^©Qm;^'©-^ (d) " 
H" UKjVfj^i^ "L" l/^;b^^'fbf -So 
[0134] 

^Mt 1 3 JCfcVNT, D- F F 5 3 (DQlHitl^^- ( c ) "H" U/<;i/{C^S 
^xPjD-F F 5 4 lir® "H" ^®Qm;tffi-^ (d) i^'J "H 

" u^jv^^ib "H" i//<;i/^^'f[:t-'Sc ^(D "H" n «y ^ 

VCOCLK (a) (DiL^ytr^^) S.y'ift 1 5tXmW-^tl> "tZXD-F 
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F 5 3(DQm±liB^ (c) (D "L" l/^;i/7b^D - F F 5 4 {C!^ U ii* ^X-So 3tl 
tCcfcU, D- F F 5 4 ®Qmi;ft# (d) tt^ "H" I/KJV^^^ "L" 

[0 13 5] 

r^tC, U P/\°;i/>C.M# (e) $:#§^-t-2>EX-OR>!f- h 5 5(Z)i^ff^^C^V^T 
, 09 ©^-r ^ ^i'*^^^- N $:MV^T^0.9-r'g>o E X - O R>^f - h 5 5 © 

Atsm^A, BlZit. Ai7^#DATA (b) D - F F 5 3 © Q mi7#-^ (c 

[0136] 

Ai/M-^DATA (b) i: D - F F 5 3 CD Q ffiij-®-^ (c) C^^M 

ti^m^Km^ji^mmit. mmt itt za^r^x^Ajjm^DAT a cb) jjj^ "h" 

L/^;i/:^^^ "L" l//<;l/^C^-fb-r'S^*;6^^D- F F 5 3 (DQm;d## ( c ) 
A (b) ffi "L" l/^;l':^)^e> "H" b^;i.{c^'ftt--5^.^,/{)^^D-F f 5 3cdq 

m:fjm^ (c) "L" "h" u^juzm^t-t^mj^. (t 6) ^-ecz) 

^Mt 8i:t 9 ®raTA;tr'©#D AT A (b) "H" "L" 
L//^;!/^^^^-^^^,^^,^^^^^! 1 otX(Dmm. ^Mt 1 oi:t 1 i(Z)ra"eA 

;fj#-tDATA (b) tf"^ "L" "H" U^JUZmit-t^^j^.fi^i^^m 

t 1 2 tT'(75iir4, $ f^izmmt 1 2 ^ t 1 3 (Z)r4"eA;dfg#D AT A (b) ^O'^ 

"H" l//<;l/*^?> "L" ^'^;l/^c^^t:i-^^,^,*^e>^Mt 1 4 *-e(Diira(D#ii 

[0 13 7] 

■eLT, rtl^(Z)aiiracfi, EX-ORy- h 5 50m:^J^# (e) "H" U 
^JVt.fjt^. ^tc. ■^n&.^CDmmXlt. A;^m-^DATA (b) ilD-FF5 

3®Qm;^fi# (c) "H" "H" 

^fett "L" "L" l//^;i/{C;SloTVN§(Z)T', EX-OR>!f- h 5 5© 

mtim^ (e) « "L" bK;i/^^-5<, ^®EX-OR>!f - N 5 5(D{iitim^ ( 

e) *^UP/A°;i/;^^#i:^-S. 

[0 13 8] 
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BOyVNA)VXm-^ (f) $:f§^-r-5EX-OR>!f- N 5 6(Z)i&f^{Co 
V^T, 0 9 (Z)^-r ^ h $:MV^Tl5^0J■t■2>o EX-OR>5f-b5 

6(Z)A;d)^^A. B{C«, D- F F 5 3 ®Qm;^;'fg# (c) i:D-FF5 4(Z)Q 
(d) *^-etl^tl#^*&$4xTVN-5>„ 
[0139] 

Cir-r, D- F F 5 3 ®Qai;^'fS# (c) ilD- F F 5 4 ®Qm;^it# (d) 

®^M*':sv^^cM^'5Sl^4^±, ^Mt 2y^)^^ t 3(D»ir^, ^Mt 6*^p> t 7® 
»3r^. 1 1 0 *^ e> 1 1 1 (Dmm. 1 1 2 ^ 1 1 3 (Dmm. $ ^ jc^m 

t 14>b^^t 1 5(Di3r^(Z)#iiraT'^-g>„ 
[0 14 0] 

^LT, ^tl^®»iratfi, EX-OR>!f- h 5 6(Z)miJ«-^ (f ) "H" 1/ 
^;i/i:^'5o *7t> ^tlJ^^^(DairaT^li, D- F F 5 3 ©Qffi;tf#-^ (c) D 
- F F 5 4 (7)Qjii:d## (d) "H" L//<;bi: "H" 

L/^;i/, "L" "L" U/<;l/^CJ&oTV^-5®"^?, EX-OR>!f- 

h 5 6(DmiJ^^ (f ) t± "L" l//<;i/i:^eo r(Z)EX-OR>?f- h 5 6®m 
ijm^ (f) *'5DOWNyN°;i/>^^#^?S:ec 
[0141] 

^®j;e)tCLT. XiJm^D AT Ati^mt-t^&iZU P J^)V:f.m-^ (e) ilD 

(Dm^izit. downa;i/>^M# (f) ®a°;L';^iIis«^{c— ^-efe i;, upa;i/ 

[0 14 2] 

lo^cfev^T, )^fg#;(>'!^^ffi#l (PD) 6i-e^3^$n> 

m^nxm^m^tLrmti^n^. z(Dm^mmt. i («gfs) -v mm) 

6 4 ^J:t>*P L LUIJi^e 5{C-^^$4xS. 
[0143] 
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L LI1IS&6 5 i: LT, ^v^Lf^mmmmicm^ p LLmmi 0 do' ) j^^'^mvn 

^tl^o y ^ ^ > y 6 4 li, P L LEIii^e 5:^^?5-^;l^tl'S^^^^y 
[0144] 

^fs^s®p L Limine 5 1. Lx^j^Lt^mmmmiZ'm^ p l L[sIl^!&^Mv^^r 
mz^ i). mmp hLmmtAi]m^(D^=L-^>f itffmtvx^^^vtcPL 

P L L[1II?|6 5;^)\'^I&#f ■g>3il;6'^^<, b fe^^j'^o T U ^ ^ > ^'01^ 6 4 
U ^ >f ^ > ^'^a 5: J: U fitUfc^f X. -5 r ^ {C^ o 
[0 14 5] 

f ^ ra^^lS {C iiffl nJIg -5 c 
[0 14 6] 

&.±mmvr=.^oiz. :$i^miz^tnt, PhLmmzm^^^^n^mmm^mm 
s&cfevNT, ^mom^^^mi, m2(Dm^^x±im^(Dmm^tizm^)72,ti^ 

[01] 

:^mM(D-mmmmizm^p LLmmcommm^m-tzru^y ^mx$>^o 

[1112] 
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